Glucose depletion enhances the anti-tumor effect of TNF.
Treatment of human carcinoma xenotransplants in athymic mice with recombinant human tumor necrosis factor (rh TNF) causes necrosis mainly in the central parts of the tumors, while peripheral sections remain mitotically active. As tumors are known to be supplied with adequate glucose exclusively in their periphery, the influence of the lack of glucose on the cytotoxic activity of rh TNF was studied. The absence of glucose enhanced the killing of tumor cell lines by rh TNF in tissue culture. Meth-A, a cell line known to be resistant to TNF in vitro but highly sensitive to it in vivo, was readily killed in tissue-culture medium lacking glucose. All non-transformed cell lines tested were found to be resistant to rh TNF, regardless of the presence or absence of glucose. In tumor-bearing mice a reduction of the blood glucose content augmented by insulin led to increased anti-tumor efficiency of rh TNF. The enhanced anti-tumor activity was reflected both in histological sections of the tumor xenotransplants, by extensive central necroses, and by reduction of the tumor volumes.